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[ ntm i ] mvmmm t . ssmmm t . 4>& < 

^^©^afivXrAtcfct^T. 

c 4 4 -r 5 -fe * 7 tt<D®mmiE'> x ? a . 

^xrAfcfcHT, 

ttKgiMMtt*. luteals©^-- t-xxu 7©* *«c*t 
*«f« 4 -r s -fe a 9 tto®mmm-> ^ *■ a. 

->XrA(ctel>r, 

«ne*f jfc-r a . «?§ a^sti^f* h © «trt ess w 
*fL-ca$u 

fxx r^^Ttt$R4SCCmie^i«i«5(*©{4gtt$S^ 
H^SttJUttSSftflMK 4 Lr 3Btt * i>Ct £*JS[ 4 f 
*-fe;b7^©^KiiiMvXrA„ 
[11*914 ] M*9 3 KBttO-b^9*SC©»»ae 
i/xf-Atcfc^r, 

ii5f2*£I*^<*tt:. UffififfllWa*- t'Xx V 7tC(c. D fc 

mmmm t o x®®tom*\&m%.mmtc& it.* 
i2f*?sb©£ note ??a-r ^ n u^wmx * s i»&f*j 

r tt«Mi*fP*ff 9 c t «Wk 4 * * ju 
SMIfis-'Xf-A. 

i/Xf-AKfc^t. 

ffifftBtfigittB. WK^JS-T *««fl«:*f orWKfiffi 
ft^g* tit x. 5 c 4 ^ $tt 4 t s -fe * 7 ttmmmm 

[11401 6] »*«5Cc8EiSO-fe;U7*S©»tta© 
->xrACcfci»T. 

tr. Me^S!i«!l<*5:8!lieMg& ! ]>i:^ib^4Lr{4g^ 
TZCkZtmttZ-bb? 7tS;©#Siljiff -> XrA. 

itmmi ) w*iB6(ciBiK©^^7^©^ii)jifi 
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AiCfcOT. 

mmmmmmm^ix, miz#&mwmicttLx 
■j 7rttcMtsci <&^rt^»^fiias«Hf$B4 u 

rA. 

10 [«^8] l9*JS7(cieiS©-irju-7^©^ffii)jifi 
->xrA{ctecir. 

irisffilS!©-9--t'xx' / ir©(^©(-»-rn©-!f-fxx >; 
^© 4 f -5 -fe Jb 5 ^©^tdiiff -> x f a . 
^©^jifi^xr-ACcfc^r. f?ieg^©-^-t*xx 

©F^g|5©^?:<SSge f 3^-f--fXx T4 Lt^t. 

- 1* x x >j 7 (cur s &© 4 l r <4gs$s-r & C 4 «: <£ 

9. mmms#&®tooxmtzy-xzjLi)7i>i$z 
«. tirie^iij^(*rtgi5©^r H , j(c??a-r 

^ffto^c < r C 4 iftmt? -S^i&g©(4ga 

[»*ib 1 0 ] $mm9 tcszm<D®mm<Dimmm 

^<*©<4gK: J; 0 WKr i c 4 *s-c* 4 
[000 1] 

jifl^X-fAKlML. ^(C^ig^Stiiiff^Xf-AKfcW 
[0002] 

[&*©&«»] H2^773^©^«))i(i->Xf-A4«. BFf 
40 S©(4gM(SCcgB$ti/c«3IS©ffi^Slte^^«A, •?•© 

ii * <mmmm *> ?> am ai« «c «««/jmiin •/ - > 

if-t'xx>j7) 40TSS0. ^S©a-tf 
CCM L . t?i|x.«^H 4 1 > o /cJAl, «TOt - f X £tl 
fftbflS^liafl^X fA^> v . C ©-bJU7^^©^ 
Sftafi->XrACCJ;ntf. flDA#A $ aiS't"(Cffe©-b;Kc 

lc^W5t©Sift^ tcil ,^ $ tii © T\ aK*^ WWtZtii, 

50 -m&X<Di]J<ls-;isX<)7Z±Z< LJ^^ttht. 



3 

< t S U 4' Wft B 4c 6> & t > ft . -fe A 5 ^©^ttiil 
fi:>Xf AtcfcftB. €■©<£ V«cK.£Bftl,>. gtc. Hz 
;u 5 ^©^Kiiiff ^ x f ab . liW'&^fACD 

iwetT <t r *iw*©T. <fe©-fe ^©ft^siftfj 4©ra 
mmtiuommmom ^xf-Ara^i-**. 

[0 00 3] bfrbWh. C<D-k)ly^O)^W>mm 
i/X^Atcfc^TB. *©«fc^i&WH3&J*-!>fc. 

[0 00 4] OTj$©iI0. •b;U5*SC©»»a»f^f- 
Atctei>r. &IWSB, iilg©W»iP^±©fc4t>{cjiiS4> 
©110. Stt«*>6©T*)««*5tffl/r*J"3. ■?•©§« 
Lfc«SK<fc»)ttB3ftS«***m>T. S^©#SO 
ri>.5-tf-fxx>j7£ffirf S4ftfc. if-txx >; 

B. §fW*TAofciLT^. ^©Sft^Bltgi-r 
[0 00 5] 4C5T". -^^^©Wilftv 

xf-ACcfc^r«, ,-§ij${cftiA#©»* J *iA'r*r^ 

^©U!fettx.r*rt,^ 0 *©±. HrJi'^^seo^ttii 
fr>xf-A(cteoTB. ffl***3?4©RHS*>6. 
txx 7©/h»wb!wa 6tiTi>s. 

[0 00 6] *■©*££. ftgW+©fc«J^*>6©{igg 

[0007] c©tt«»8k©mit««r4a«s4 1 

T. SSf6 - 3 1 9 1 6 8# («T. ft*M) mm 
3 *i r «, > 4 tiSatt^C«sffi» 3 ft t l, > S . 

[0008] 8£3fcw©ta«a»*scr«. ®W)mo®M 
aflE*M*u M«:*©tnws*K8-3i»r»«i»©» 

BUWStrtt. fcfbJiB. ra^ftfcefflWcfflfcBSK: 

ae*«©fi[sas*artt. fi»a«ibfl:©ia8©<g8 

[0 00 9] 

©ffiBSflttfa-ctt. OTfc*-r.t^{c t aiiaiMk^ 

«C8H U 4 L T 6 ft T I > £ 4 BtV 

[o o i o ] en*.. ^*fifd©Hiaa»^(ctei>r«. 
£*W©gfK>«H#«;£tSr**C4*><3 > S«S©in 

[ooi i ] s/c. ®mft&®m<D%mty f >®&, 

-£©#SMS3S£f#£ jEWCCfltS-r * C 4 ttfflH-C * S fc 
«>. 6£*W©fiBafifi5£T-B. lEfcftfcif-eax'j 
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•sr. sejUffkoiaaEa^scti. (iBa&iei&tgjBccj: 

4jSSfi*J»««r*3-C* 4«H#»t> fc©T* a 4 1- 
[o o i 2 ] *ct. (iiffia^[l»fg««:«t 
<&i/%? Aso'^g[^xf-A{ctewa&aa^sc?rs 

«-f6t4£BW4T£. 
[0013] 

[iSH£fl?&?6fci*©^g] *«M©«W#«. ±a? 

o/cpH^^-rafc&cc^ {aBg&©®*&*-x>& 

£51 1/ . ttS9fMbfE&©f£SftSH 6 ftft BRl 
f#6ft5»--X40r t ^^'Xiii'(D»ft:A>f, 

©{4sa^{c»si/fc. 

[0014] a»t»A^tCi-©SE»«WK*fLr«FSW 

^jyitSM^tb'Ta^Jc. ■*-txx'j7©:&#£ 
»©»»JB*»6-3¥«:tiaia»©«*3&««*r S C 4 4 

4*. c©-?¥«:i64-r4^»©ttBa»»**«M-r 

<Sfc«>. **©iifSt}i©Pf«:Jit-raiiSJi^®S*iEia 
3ftS4SofcMg#5l*CCf££l,-C(,>S. Hft. C© 

^■r < . c ©&aa»«ifiM&© t-i? dcmf&r a ic 

[0015] C©J; ^%t8**>6. *^9JB. ±a$L/c 
tSSI?r«^-rafcis!)(C, ^m-?>^X*4'©^Sb«If*rt© 

4B»^ (mtfnS) ©£»^*>6©&Ba»g3}c£ 

^»^<*©wf asittMStrS]jisfi^s©{4gaiia!tiff 
fft*3H*5c4(c«tf). aaa^@»%s«-r5 (i 

/n) CiiL/c. 

[0016] A^WfCB. ##S$BJaT(C7n-r<l:5fc&S 

[ o o 1 7 ] *^«c<fcnB. m i ©-fe^5*5s: 
mo* * frhm®Tnm*m*D-- fx x 7 4 ur 

KSL/cH2;U7^©^Hiaff ^xf-A«ctec»r. ^ 

< 4 fe-o©f)ia^sj)^^rts-rac ttfnimj:®®®) 

ftt*or. SK»»tt*©rtSB©£Hai(RBfcj&iir£ 
■9--^xiJ74l/Ti8S3tifc»»!|rt*!6«*.Sci 
*«f« 4 -T £ Hz ;U 7 *S©«»fflm f X f A 6 ft 

[00 18] */c. JWHUKifltf. ^2©Hz;U777^ 
©^SMft>'X7 u A4 L-T. BfllS^l ©H2;l/7^S©i^ 
«ljiff->Xf-A{Cte(,»-C. Ht)B2^itl%f*B, H?l21Si!© 
•7- fX x 'J 7©5^ <r K# (R«W!5r£«iE 4 Lfix 
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ccjt^r zmmmmicitt bx, mummtmtm t 
ox, iiL&^ifiictzftmttztfrvtt®® 

$bafi^XrA#?#6ft£o 

[0019]S/c XmttCJztltt. &3<D*)l7tt 

mmm^omimmtfite&mmt uxcoim&mz 

BSiUffilR £ LTtBtiT * C i i r 4 -biU 
[0 0 2 0] MCC, *«W«cj:ntf. mtVtfrvtt 

ommm^xrKt lx, miE&3®-t)Utt<D& 
»tt^r*s«i*rt»»s«c3*ur, to 20 

[0 0 2 1] tfc. **69!CCj:titf, #5cr>-fe;U5#Se 

^mim^bxmiimBmu^nmtbxmm^ 

[0 0 2 2] ttc. *«WCCJ:*itt t ^6(D-fe;U^K 
Siiifi'>xrACc*sor, IJBBSJtt^fcffiassftKB 

at, mfiB^-r^stft^cc^ur. giriBStt^tt^Mie 

tflH*ra«-r ^ c t i <r s -fe & 
? tt<D®9hmm is * t a im h n s . 

[0 0 2 3] S/c, *»MCC<fch« 1 »7(D-fe;U^#SC 
©£ttffiM^*rA<bUt\ «flBS6©H2JU7j&S©» 40 
ftiifr>XrA6ctel^r, HfriB*ffET€>*tft^5i, Bute 

#«rf»<*a> 6©fr8B«a(*rt»«i^©^ii!i^ts«*s^ 

■C. »SBX»«l»^«:*forfll«L. MB&gtMflM 

tt. BirgB»jsrssiiiia*%<DSi(Bi««:swr % mre 

[0 0 2 4] MCC **Wtcj:ntf. S8<&-feJU9£St 
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^W^(5B^tlfR.a^lB^i*rt^fM{igg^tf$g 

ii®^xf-A^ff^n-5« 

[002 5]^ HJL m 1 71S»8 ©-fejU7*afl[)» 
[0 0 2 6 ] BU% % &ttA(D&B9iik 

7©t»rti^tciR-ra»«i«!»«:BBb. %m®mwftz 

rtSPO^Pfl*(RigW&1f-trxx»;7<tLrS^L, ^ 
0, ^!B««i%(*^ttorisrs^-tfxxij7^ 

H?f B«tt«J»rt g&<D£R8fcC 4 *£S&^ » {5B3£ 

[0 0 2 7 ] ccr, ^86^H^c#«E-r SfflBW, 
mrlB^Si^(*<D{4Btc J: 0 WW* S c i sWr * 5 . 
[0028] 

[0 0 2 9 ] *»W©ll*fe0JBSS©-fe;U^*S©««i3i 
ItxXrAti, ffi^oStt^. -T^^ii^ 

<D®mm. mwmffiz.zx'iicLxmmztix^ 

[0 03 0 ] ttlSECDStft^tJ, , KST^ftfeOStlfe 

xhfttcmmmc£<o %mmm ^ 6 ammteft 

ItftoSifeAU. *^-W-trxx-j7^^L/ 
rc*5. i^, f--t^x';7«, aa, *©JSBU3&«i6© 
*-tfxxy7iffi3tcs«fc^ccor, ts^snrc^o 

7fC*f(D0fc»J*H*e», SOffll?- + *^%Sff JIT 

WIB^il^-brxx»J7©jSi»{cfil:jKrs<t*tt, ^fjj 

* $ »0^^^-tr^x»J7 4a»*a/j:5J:5K:br» 
t'xx 7 <t 0 ^m^fl ot$«^ + 



£§fir # Z>-f- f Xx 0 7£HoW & c i #r * -2.. 
W5£. &MJSB. fffctcH-r^gf^-t'Xx'jrfcW 

[003 2] &mim*. mux, ***><x&£©g 

-s-r & c £ ©t? £ 5 <> of * a . 
[003 3] #nts©^Ktew z>®sh®mt. mm 

r fe o , -eortgp©sr H i^E*JW^^ 

skb. ftmi&nmtx^id&nm out, 

x >; 7(c*fit;-r ssife/u^ ^o^isd? * * ;i/©sft 

< |5]«©MilCC r , &ttJQI*tffl$$ffi&B#> 6 ©T <0 m 
W? + *>l>Z%iiLX Mfi£j&f--t*xx 'mcJS-f -5 
t££&S. HJ-fc. St*. £f ©gt&fWToTl^cft 

aafs»^©rt> fyt&nwm 6 ©{asawabmi , 
b. *©<ait«iMftfpa»*Bi«©Jia<c*-3t>'ci,>s 

[0034]$fc, 4^©»SK*tt&Sftattt*. 
rt>s. Sift^*tfli*3:<iiSBB> -«M>«»g4^*» 

t-t^x'j7 a^©site^) ©**cc*tt, 
f. K®w^»i^£Lrsssns„ ccf. mm 
t£%mm*. w^±©fc©f*4*>6. ^©waiL 

f. S«Ja*ff6lSSS©KHA:W*J§rc<t4Lffem> 
L. »»i»fl:±(*4Jg-rc<biU-Cfcfil>. Sfc. Sift 

wiftmmmom® m*m®m\m) gnat* 

ttLfgttSTS. CCf. !ft#A£tt^tftll©rt. gtcc 
W@©Sift©K:*tbT i*ajbf *Sfc©CC-3l»-C B. » 

[0 0 3 5 ] S&HiSPfjB, £Kift#K:#l£l/ft:£llM 
gimt©tta&i|t<:|»-$-*tit*R («T. #1*^ 

tSfR i . ^«Wa(*OrtSl5©2R8{CS$S $ ft fc«SW&? 
-exx >; 7%*n-rt(lffli*>^<cS<Rffl!»»«(4Ba» 
W««:4«ly. ffittfi. *fc. SMMflPHU. Cft<E> 
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©tt<*l*}£l&Et0««:3W34. fiEffiWtt^-t^x >) 
I/. ffita-Ti. tft*>©C<t*>6«JI¥3*i4J:5fc. * 

*tiaja&»8B*» a ^ ft s r »> «m* + * 
\,'<)W£itfz>z £ (c<t o . ^/cftfiaaifeWTftft 
fci^KOtt. »rt^sft^©^-r^if-t*^x';r«. 

(EtSMfc-fr-fc'xx >J 7f *1 . §?It5£<S*iiSl>. 
10 lot. glW&^cr{iaaii*&£tffc&f*rt#M 

»{cwrs«rt*rt»«iffi«f««. -aasasftri,**. 

B. m. #!M»f*7Wf &1f-tfXx«J7£^Ml,/c 

[0 03 6 ] fitof. 3^Jfi©^!S8(C*jt,>f B. 
^©Wx*Wffl^EI ^> ft . £&ffei«^K: few ^, fteOH^^ 

[0 03 7] «T«C. C©«t ^*«|fiS*fl|^fc*J(aio 

20 ^f^-rs. 

[0038] ®®®#ft®<D£micA->-tc®wi*i®mm 

B, ®WimmW- t'Xx >;7^*f ^IftLteBiSKC. 
ffltS "^©SiJIS^ -t- ^ ;u© u ^^u^f ?S»fc{4gaiii J6 
COB. &ga»^B. S-9--tXX"j7 
tcJtfc;-r5^Siftg*i6jMai3 ftf l<> 1 *JU©f 

©$*>£>. S^c U^Jbf Sfff * Ztffl®* +■ 

*<Dmw?-* *)\>zmtiiox mm&micMLx e 

^©^Si)mt$g ; lri*ffl-r^C<!;(C < fcO : fftoft.5„ CC 
f. ^Si%ftrtg|5©^P B , ]CCAo/c^(*rtSS!)^B l B?iE 
30 ©<i;^(C. (E{Rfl ( )^-^-b*Xx'J7rt«:??Lf C^C<!: 
^6. ^»»CC<ix6ft/cW^(S]ii§figg^6 
OT0*l|ffll^ + *;U«:ft^:U^Uf§ffrSC£*if # 

sb©^ * ai s * f . sft l x i » s * +• * 

'ut>U<X$&\ C©/c*. ^]xB. n#©^{*F*9^Ii) 
H**»tt»f*l*9»©2SIWKSaETai§£. -eft6n#© 
-tf- fx x «; 7 rttc w * m *) , m 
40 ®mwimm?2>v- 7 %$zz.tctLx 

rttBa«Sk*3ftte«i^»«i«©«f*rt»»fflti»« 
B. -^il)^(*cc(i^ e.ft/cSti!!^^|6]iiSff ^gtcj: 
0. we-rsaMUSi^l/r. ^fMH^icjilgSft. 
StilMMtcJ: 0 . t*x x -j 7 ^^TtfilR 

£^{c. ®ifoft®MWi (4sa.^tf fs <!: otiatssftsa 

3ftS„ 

[0 03 9 ] ^f^f*B, -9-- b*Xx >) 7^* 

50 a*.r»»r*iHK. s»»*hfiiaia(i»ii(cj:»). - 
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mmm tmmmsmumhm ± i- x (mmmit 
fotzmmmzftbx. x&mwmcmmti. ohm 

mmsmmtuxsatsti'smstii. «». 
«ji**is«et 5 -9- tr x i y r t w-riiMR t iff * z . 

K.^$.t\z>ffimt£?-vz.x. <)7Z7P?ffim£i*, m 

m-X&Ztctb. tmic<)><;?2>c6tfX'ZZ>. % 

-t7i >) rznmzc t i> Erne?* s. 

[0 04 0 ] fclJblftiJU Lfc<fc 5 ftibfttCfc 0 . 

hmimttfomgimmim^xft-btiz&sgmmi'E 

{crt^stisfc*. «E*<titsfcLT. &MMMM#E 
[ o o 4 i ] (Si. ttf*ft$ibfttf gtt^rt$©£N* 20 

kb. rtgpo^ra^emro^AK. Sfrwug&sfcw 
■c#<cs-«©*»»r*4. ) b. ti«a»»f¥4tf 

^Cii/iO. &£F 9 ©Sit^#>6©i|Hra* + * 
fit/. 8£*0*;U5*a»:**f4iM¥«:fWi-J-*. 
[0 0 4 2] «±R?8 U/cJ: ^tc. *5Bt©j&fflMc«J:*i 
B. »Wft«rt9®SIB*^W4^-^iyr«to 

TKOia^ciccto. «WB»#rtaiJ«:aiHi-4t8»o 30 

ift^>(tiS]^m$ia<D{aa§iittiff rfta-r a c 4 air 
t * c 4 a> 6. taa2»aa<K«*H-»(ciii &*ifc-fe ^ 

9!a>6SASi**ia<fc5K:. 13j(*rt#Sii^«. ft#©-feju 
<f>7 5fflUc»t,r> ±aute**6 

[0043] 

[0044] 13 1 B, *Hte^tcteW^-feJl/7^5$©^ 

fii/XfAB. *I8!t©git&fl4~6. £&IWflMJ7. & 
fi)W* 4 b X <DWM 9 x. 3 J: 5 «c U T WfiE $ ft-c t > 
3. ffi$fc©»i^4~6B. t-t'XX'j7 1-3©§ 

*i&&©b. ®m9©-gs5MsssT*'3. mmmox 

m$t\2>i>0M. IRr*£. jgtC. IKCfcOT, #E3 50 
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nm 9-c*3hs<>cDtt. -i&ommx&z,. 

[0 04 5 1H2B. *$9©tfl$. £tf^©rt8IS©£ 
MOttfflH&^-r. 0 2 4#«-r*Hia«3*iS J: 5 «:. 
m$9B. «H^CC>ft[S]T3StiffiWfS]T>r^2 1 . 
Stt»3tfil)S£fl«B2 3. ^«J^fS]i§SfI^a2 
4. «*rtSBO«;ttJS{CjPtifii-J-S#;ttS3ti6iT>^^2 
2*{BAr(,>£. mmg^gBCD^fBItCB. m$9«§Sfs 
Ofc«SPK«fcO««3tir^Sft«q*J»tt^2 7~2 9 

[0 04 6] H3tt. ®M9#®9t>m9&8±*&mZ 

#J$fr5|3 2r*§tt£fe©B. D--^i'J72KJ; 
S«?HIR*^L. #JBWF#3 3T*Jh«fe©B. If 
- b'Xx >; 7 3 CCJ: Smi?®g£7jrr. #11??-^ 3 4 
B. (SffitfJ&if - t'X x 'J 74 1/ r ©H$ 9 F*jg|5©SJ? 
^a?r^-r„ *fc. #BS£Hf3 5B, ®9bm (CXfflW? 

[0047JEI4B. m$9©Mx.-SSite^^[S]i*S<f 
^g2 3RC>'SSIJ©>Ft[S]ii^:(igg2 4©^?:^^ 
P'yi'E-C*^. 04?r#SBrflBmft?3fl3cfc'5{C > 
St6^>Pfl*)j@^fi^a 2 3 B. £%A;lffi|jg£ftft4 1 

mfwmmtimm 4 2 ^fi^r t? 0 . »»^»isjjsi 
sft^a2 4B. »un^iaissfiff4 4s^njQ»t 

iaill«l8H|54 3«:fll*.ri>S. S«fe^«l*]^Sfig|54 1 
B. Si4^i©F^-CSl&^*t(6]r>Tt2 ltrtUTiS 

Sftt-2>fcfe©^©-c*o, -e©aisfirt§^B. 

^St|Sj*i|»g|J4 2 fcj; Slft^*tlS]*iJ 
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(54) [Title of the Invention] MOBILE COMMUNICATION SYSTEM 
OF CELLULAR SYSTEM 

(57) [Abstract] 

[Problems to be solved] To provide a mobile communication 
system of a cellular system which can sufficiently enjoy the 
load reducing effect by reducing the number of location 
registration times, and a location registering method in the 
system. 

[Advantages] The number of location registration times is 
reduced to 1/n by representing the location registration 
requests from, for example, n-sets of mobile stations 27, 28, 
29 which are present in an internal space of a mobile object 
9 such as an electric railcar and a bus (hereinafter, 
referred to as a "mobile space") and move in a group by the 
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location registration operation of a base station directed 
transmitting and receiving unit 24 provided on the mobile 
object 9. 
[Claims ] 

[Claim 1] A mobile communication system of a cellular 
system comprising a plurality of base stations, a switching 
control center, and at least one mobile station with areas 
communicable from each of the plurality of base stations 
being set as service areas, 

wherein a mobile object can include at least one of 
said mobile stations, and an internal space of said mobile 
object is set as said imaginary service area. 
[Claim 2] A mobile communication system of a cellular 
system according to Claim 1, 

. wherein said mobile object is set as an imaginary 
mobile station for each of said plurality of service areas, 
and the location registration is performed as said imaginary 
mobile station to said base station corresponding to a 
service area in which said mobile object is present. 
[Claim 3] A mobile communication system of a cellular 
system according to Claim 2, 

wherein said corresponding base station is location- 
registered as said imaginary mobile station from said mobile 
object, and the location registration is notified to said 
switching control center, and 
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wherein said switching control center receives the 
notification from said corresponding base station, and 
stores the information on the location of said mobile object 
together with the information indicating said imaginary 
service area set for said mobile object as the imaginary' 
mobile station location registration information. 
[Claim 4] A mobile communication system of a cellular 
system according to Claim 3, 

wherein said mobile object is a mobile station directed 
transmitting and receiving unit as said base station 
corresponding to said imaginary service area, and the mobile 
station directed transmitting and receiving unit to perform 
the location registration by a downlink channel is provided 
to an in-object mobile station which is said mobile station 
present in said internal space, and 

wherein said in-object mobile station performs the 
location registration to said mobile station directed 
transmitting and receiving unit. 

[Claim 5] A mobile communication system of a cellular 
system according to Claim 4, 

wherein said mobile object is provided with a base 
station directed transmitting and receiving unit for 
performing the location registration as said imaginary 
mobile station for performing the location registration as 
said imaginary mobile station to said corresponding base 
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station. 

[Claim 6] A mobile communication system of a cellular 
system according to Claim 5, 

wherein said base station directed transmitting and 
receiving unit also notifies the mobile station information 
on said in-object mobile station which is location- 
registered to said mobile station directed transmitting and 
receiving unit to said corresponding base station when said 
mobile object is location-registered as said imaginary 
mobile station. 

[Claim 7] A mobile communication system of a cellular 
system according to Claim 6, 

wherein said corresponding base station receives the 
mobile station information on said in-object mobile station 
from said mobile object, and notifies the information to 
said switching control center, and 

wherein said switching control center receives the 
notification from said corresponding base station, and 
stores that said in-object mobile station is present in said 
imaginary service area as the in-object mobile station 
location registration information. 

[Claim 8] A mobile communication system of a cellular 
system according to Claim 7, 

wherein said switching control center can judge in 
which service area in said plurality of service areas said 



in-object mobile station is present based on said imaginary 
mobile station location registration information and said 

in-object mobile station location registration information. 

[Claim 9] A mobile station location registering method in a 
mobile communication system of a cellular system having a 
plurality of service areas, wherein a mobile station present 
in an internal space of said mobile object need not be 
location-registered if said mobile object is location- 
registered even when a service area in which said mobile 
object moves and belongs to is changed by handling said 
mobile object as an imaginary mobile station regarding the 
mobile object belonging to either of said plurality of 
service areas, setting the internal space of said mobile 
object as an imaginary service area, and location- 
registering the mobile station present in the internal space 
of said mobile object as one belonging to the imaginary 
service area. 

[Claim 10] A mobile station location registering method 
according to Claim 9, wherein the location at which the 
mobile station is actually present can be judged by the 
location of said mobile object. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a mobile communication system of a cellular 




- 6 - 

system, and in particular, to a location registering 
technology in the mobile communication system. 
[0002] 

[Description of the Related Arts] The mobile communication 
system of the cellular system is a mobile communication 
system in which a plurality of radio base stations are 
located in a predetermined positional relationship, 
communicable areas, from individual radio base stations are 
set as small radio zones (cells, service areas) so that the 
same frequency can be utilized repeatedly, and the service 
on a large scale such as the service over the entire country 
can be provided for a large volume of users. By using this 
mobile communication system of the cellular system, even 
when a subscriber moves to another cell during the call, the 
mobile communication system can be automatically connected 
to a base station in a new address by the tracing and 
exchanging function, and the call is never disconnected. In 
addition, if the coverage area at the same radio wave is 
increased by, for example, one radio base station, the 
transmission power of the base station and the mobile 
station must be increased, and the antenna height must be 
increased therefor. However, the mobile communication 
system of the cellular system has no such disadvantages. In 
addition, the mobile communication system can utilize the 
same frequency repeatedly to and from the radio base station 



of another cell under the condition in which the radio 
interference can be suppressed not to exceed the allowable 
level of the system, and can be evaluated as the system with 
the excellent efficiency of utilizing the frequency. 
[0003] However, this mobile communication system has the 
following problems. 

[0004] As described above, in the mobile communication 
system, the mobile station receives the downlink radio wave 
from the base station during the call in order to prevent 
the disconnection of the call, and determines the service 
area in which the mobile station is present by using the 
signal processed by the received radio wave, and performs 
the location registration to the base station according to 
the new service area if the mobile station is transferred 
from the original service area. Even when the mobile 
station is in a waiting ' mode , it performs the location 
registration in order to enable the next reception. 
[0005] In recent years, the number of subscribers has been 
rapidly increased in the mobile communication system of the 
cellular system. As a matter of fact, the number of mobile 
stations belonging to the system has also been increased. 
In addition, in the mobile communication system of the 
cellular system, the size of the service area has been 
reduced because of the limit in the output power, etc. 
[0006] As a result, the number of the location registration 



times from the mobile station in a waiting mode is increased, 
and there occurs a problem in that the original tracing and 
exchanging process is oppressed. 

[0007] As a technology of reducing the load on the location 
registration, a location registration system was disclosed 
in Japanese Unexamined Patent Application Publication No. 6- 
319168 (hereinafter, referred to as the "conventional 
example") . 

[0008] In the location registration system of the 
conventional example, the moving speed of the mobile station 
is calculated, and the moving range of the mobile station is 
estimated based on the result of the calculation. Further, 
in the location registration system of the conventional 
example, the mobile station performs the location 
registration when the mobile station is outside the 
estimated range. The number of the location registration 
times is thus reduced in the location registration system of 
the conventional example. 
[0009] 

[Problems to be Solved by the Invention] However, in the 
location registration system of the conventional example, 
the location registration has not yet been sufficiently 
solved as described below: 

[0010] In the location registration system of the 
conventional example, the moving range of the mobile station 



is an estimated one, and, as a matter of course, the effect 
of reducing the oppression of the tracing and exchanging 
process can be eliminated when the mobile station leaves the 
estimated range thereof, and the effect of reducing the 
number of location registration times cannot be improved. 
[0011] In addition, when the mobile station moves over a 
long distance, it is difficult to correctly estimate the 
entire moving path, and in the location registration system 
of the conventional example, it has been effective to reduce 
the number of the location registration times only to 
limited service area groups. As a result, it can be 
concluded that the range of enjoying the load reducing 
effect by reducing the number of location registration times 
is narrow. 

[0012] According, an object of the present invention is to 
provide a mobile communication system of a cellular system 
which can sufficiently enjoy the load reducing effect by 
reducing the number of the location registration times and a 
location registration system in the system. 
[0013] 

[Means for Solving the Problems] The inventor of the 
present invention assumed various cases of the location 
registration in order to solve the above-described problems, 
and paid attention to the location registration from a 
mobile object such as an electric railcar and a bus as a 



case in which a high effect can be obtained if the number o 
the location registration times is reduced. 
[0014] When a large number of passengers having mobile 
stations in the waiting mode are on board a means of 
transportation such as an electric railcar and a bus, and 
the means of transportation moves outside the boundary of 
the service area, location registration requests are 
generated all together from a large number of mobile 
stations which move together with the means of 
transportation. Since these large number of location 
registration requests which are generated all together must 
be processed, there occurs a serious problem in that the 
tracing and exchanging process to the call in the original 
communication is oppressed. In addition, in such a 
condition, this problem often occurs during the morning and 
evening rush hour, and the capacity of the facility must be 
fully affordable in order to cope with the peak in the 
number of the location registration times, and the 
investment to the capacity of the facility is not 
economically favorable . 

[0015] In the present invention, from this viewpoint, the 
number of the location registration times is reduced (to 
1/n) by representing the location registration requests from 
a plurality of (for example, n sets of) mobile stations 
which are present in an internal space of the mobile object 



such as the electric railcar and the bus (hereinafter, 
referred to as a "mobile space") and move in a group by the 
location registration of a base station directed 
transmitting and receiving unit provided in the mobile 
object . 

[0016] More specifically, the present invention provides a 
solving means as shown below. 

[0017] According to the present invention, a first aspect 
of the mobile communication system of a cellular system 
comprises a plurality of base stations a switching control 
center, and at least one mobile station, a mobile object can 
include at least one mobile station in the mobile 
communication system of the cellular system in which. areas 
communicable from each the plurality of base stations are 
set as service areas, and the mobile object sets an internal 
space of the mobile object as the imaginary service area. 
[0018] Further, according to a second aspect of the present 
invention, there is provided a mobile communication system 
of a cellular system according to the first aspect of the 
present invention which is characterized in that the mobile 
object is set as the imaginary mobile station for each of 
the plurality of service areas, and the location 
registration is performed as the imaginary mobile station to 
the base station corresponding to the service area in which 
the mobile object is present. 



[0019] Still further, according to a third aspect of the 
present invention, there is provided a mobile communication 
system of a cellular system according to the second aspect 
of the present invention which is characterized in that the 
corresponding base station is location-registered as the 
imaginary mobile station from the mobile object, and the 
location registration is notified to the switching control 
center, the switching control center receives the 
notification from the corresponding base station, and stores 
the information on the location of the mobile object 
together with the information indicating the imaginary 
service area set for the mobile object as the imaginary 
mobile station location registration information. 
[0020] In addition, according to a fourth aspect of the 
present invention, there is provided a mobile communication 
system of a cellular system according to the third aspect of 
the present invention which is characterized in that the 
mobile object is a mobile station directed transmitting and 
receiving unit as the base station corresponding to the 
imaginary service area, a mobile station directed 
transmitting and receiving unit to perform the location 
registration by a downlink channel is provided on the in- 
object mobile station which is the mobile station present in 
the internal space, and the in-object mobile station 
performs the location registration to the mobile station 



directed transmitting and receiving unit. 

[0021] According to a fifth aspect of the present invention, 
there is provided a mobile communication system of a 
cellular system according to the fourth aspect of the 
present invention which is characterized in that the mobile 
object is provided with a base station directed transmitting 
and receiving unit for performing the location registration 
as the imaginary mobile station for performing the location 
registration as the imaginary mobile station to the 
corresponding base station. 

[0022] According to a sixth aspect of the present invention, 
there is provided a mobile communication system of a 
cellular system according to the fifth aspect of the present 
invention which is characterized in that the base station 
directed transmitting and receiving unit also notifies the 
mobile station information on the in-object mobile station 
which is location-registered to the mobile station directed 
transmitting and receiving unit to the corresponding base 
station when the mobile object is location-registered as the 
imaginary mobile station. 

[0023] According to a seventh aspect of the present 
invention, there is provided a mobile communication system 
of a cellular system according to the sixth aspect of the 
present invention which is characterized in that the 
corresponding base station receives the mobile station 



information on the in-object mobile station from the mobile 
object, and notifies it to the switching control center, and 
the switching control center receives the notification from 
the corresponding base station, and stores as the in-object 
mobile station location registration information that the 
in-object mobile station is present in the imaginary service 
area . 

[0024] In addition, according to an eighth aspect of the 
present invention, there is provided a mobile communication 
system of a cellular system according to the seventh aspect 
of the present invention which is characterized in that the 
switching control center can judge in which service area in 
the plurality of service areas the in-object mobile station 
is present based on the imaginary mobile station location 
registration information and the in-object mobile station 
location registration information. 
[0025] The first to eight aspects of the mobile 
communication system of a cellular systems are described 
above, but the concept of the present invention may include 
other embodiments if a location registering method shown 
below is employed. 

[0026] According to the present invention, there is 
provided a location registering method of the mobile station 
in the mobile communication system of the cellular system 
having a plurality of service areas, characterized in that 



• 
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the mobile station present in the internal space of the 
mobile object need not be location-registered if the mobile 
object is location-registered even when the service area 
which the mobile object moves in and belongs to is changed 
by handling the mobile object as the imaginary mobile 
station regarding the mobile object belonging to either of 
the plurality of service areas, setting the internal space 
of the mobile object as the imaginary service area, and 
location-registering the mobile station present in the 
internal space of the mobile object as one belonging to the 
imaginary service area. 

[0027] The location in which the mobile station is actually 
present can be judged by the location of the mobile object. 
[0028] 

[Embodiments] The mobile communication system of the 
cellular system according to the embodiment of the present 
invention will be described below. 

[0029] The mobile communication system of the cellular 
system according to the embodiment of the present invention 
comprises a plurality of base stations, a switching control 
center, one to a plurality of mobile stations, and a mobile 
object . 

[0030] One frequency selected among a plurality of 
frequencies is allotted to the plurality of base stations 
under a condition in which no interference is generated with 



adjacent base stations. An area communicable from the base 
station by this allotted frequency is set as a service area. 
Thus, the plurality of base stations correspond to each 
service area. The service areas are set so that an end 
thereof overlaps the other service areas. 
[0031] Each mobile station generally receives a control 
channel from the base station corresponding to the service 
area . to which the mobile station belongs, and performs the 
location registration to a latest base station corresponding 
to the present mobile station every time the service area is 
changed. More specifically, when the mobile station is 
located at an end of the service area to which the mobile 
station belongs, the reception level of the control channel 
on the mobile station side is more degraded than a 
predetermined value. As described above, the mobile station 
can find a service area which can receive the control 
channel at the reception level higher than that of the 
presently belonging service area. When the mobile station 
thus finds a newly belonging service area, the mobile 
station performs the location registration to the base 
station corresponding to the newly belonging service area. 
[0032] The mobile object is a means of transportation such 
as an electric railcar and a bus, and can include at least 
one mobile station inside thereof. 

[0033] The mobile object according to the present 



embodiment has a mobile station directed transmitting and 
receiving unit as the base station corresponding to an 
imaginary service area, and the internal space thereof is 
set as the imaginary service area. A mobile station 
directed transmitting and receiving unit transmits the 
downlink control channel to a mobile station entering the 
inside of the mobile object (hereinafter, the mobile station 
entering the inside of the mobile object is referred to as 
an "in-object mobile station") . As a result, if the in- 
object mobile station enters the inside of the mobile object 
and the reception level of the control channel from the base 
station corresponding to the previously belonged service 
area is degraded, the in-object mobile station receives the 
downlink control channel from the mobile station directed 
transmitting and receiving unit based on the completely same 
principle as that of the above-described operation, and 
belongs to the imaginary service area. This means that the 
location registration from the in-object mobile station is 
performed to the mobile station directed transmitting and 
receiving unit provided in the mobile object. However, in 
the present embodiment, the in-object mobile station 
requires no special apparatus because the location 
registration request itself is based on the similar 
principle . 

[0034] In addition, the mobile object according to the 



present embodiment has a base station directed transmitting 
and receiving unit in order to perform the location 
registration to the base station corresponding to the 
service area to which the mobile object belongs. The base 
station directed transmitting and receiving unit has the 
mobile station information (the mobile object information) 
in a similar manner to a general mobile station, and set as 
the imaginary mobile station to each of a plurality of 
service areas (or a plurality of base stations) . Since the 
imaginary mobile station is a conceptual one, and thus, it 
may indicate only the base station directed transmitting and 
receiving unit, or it may indicate the whole mobile objects. 
The base station directed transmitting and receiving unit is 
connected to the mobile station directed transmitting and 
receiving unit, and transmits the information on the in- 
object mobile station which is location-registered to the 
mobile station directed transmitting and receiving unit (the 
in-object mobile station information) to the base station 
corresponding thereto as the location registration of the 
mobile object is performed. The information which is 
already transmitted to the previous base station out of the 
in-object mobile station information need not be transmitted 
from the relationship to a switching control center which 
will be described below. 

[0035] The switching control center receives the 



information on the location registration of the mobile 
object (hereinafter, referred to as the "mobile object 
information") and the in-object mobile station information 
from the base station corresponding to the mobile object, 
and performs the following processing. When the switching 
control center receives the mobile object information, it 
generates the imaginary mobile station location registration 
information comprising the information indicating the 
service area and the information indicating the imaginary 
service area set in an internal space of the mobile object, 
and stores the information. Further, when the switching 
control center receives the in-object mobile station 
information, it generates and stores the in-object mobile 
station location registration information from the 
information indicating the imaginary service area together 
with the received information. As understood from the 
above-described explanation, in the present embodiment, the 
in-object mobile station location registration information 
need not be changed because the service area to which the 
in-object mobile station belongs is an imaginary service 
area so long as the location registration is not newly 
performed by the transmission of the in-object mobile 
station information from the internal space of the mobile 
object and the degradation of the reception level of the 
downlink control channel to be transmitted from the mobile 



station directed transmitting and receiving unit. Thus, the 
in-object mobile station information regarding the in-object 
mobile station which has been location-registered in the 
mobile object need not be transmitted so long as the in- 
object mobile station belongs to the imaginary service area 
even when the service area to which the mobile object 
belongs is changed if the information is once transmitted. 
[0036] Thus, in the present embodiment, the channel can be 
effectively utilized, and other activities in the switching 
control center in the switching control center are not 
oppressed. 

[0037] The operation of the mobile communication system of 
the cellular system according to the present embodiment 
having this configuration will be described below. 

[0038] The in-object mobile station entering the internal 
space of the mobile object performs the location 
registration with the level degradation of the control 
channel during the catch when the mobile space moves to the 
boundary of the service area. The location registration is 
performed by selecting the control channel which can be 
received at the maximum level among the control channel 
group transmitted from each base station corresponding to 
each service area, and transmitting the mobile station 
information of the station in use to the base station 
transmitting the control channel. The in-object mobile 



station entering the internal space of the mobile object is 
present in the imaginary service area as described above, 
and thus, the downlink control channel from the mobile 
station directed transmitting and receiving unit provided on 
the mobile object can be received at the maximum level. As 
a result, the in-object mobile station performs the location 
registration to the mobile station directed transmitting and 
receiving unit. Subsequently, no location registration need 
be performed to the in-object mobile station because no 
level degradation of the received control channel occurs 
until the in-object mobile station leaves the internal space 
of the mobile object. Thus, when, for example, n-sets of 
mobile stations in the mobile object are present in the 
internal space of the mobile object, no location 
registration request is given even when the service area to 
which the mobile object belongs is changed so long as the n- 
sets of mobile stations in the mobile object are present in 
the imaginary service area, and the load for the location 
registration for n-sets of mobile stations can be reduced. 
The in-object mobile station information of the mobile 
stations in the mobile object which are location-registered 
to the mobile station directed transmitting and receiving 
unit is transmitted to the switching control center by the 
base station directed transmitting and receiving unit 
provided on the mobile object via the base station 
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corresponding thereto, and stored and controlled as the in- 
object mobile station location registration information 
together with the information indicating the imaginary 
service area by the switching control center. 
[0039] On the other hand, when the mobile object moves 
across the boundary of the service area, it performs the 
location registration by the base station directed 
transmitting and receiving unit as an imaginary mobile 
station similar to a general mobile station. The mobile 
object information on the location-registered mobile object 
is transmitted to the switching control center via the 
corresponding base station, and stored and controlled by the 
switching control center as the imaginary mobile station 
location registration information together with the 
information indicating the imaginary service area and the 
information indicating the actual service area belonging 
thereto. Subsequently, the location registration is 
requested from the mobile object, the switching control 
center updates the information indicating the service area 
in which the mobile object is present. Since the 
information indicating the imaginary service area included 
in the in-object mobile station location registration 
information is naturally same as the information indicating 
the imaginary service area included in the imaginary mobile 
station location registration information, and can be linked 
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with each other. It is also possible to judge the service 
area to which the in-object mobile station location 
registration information actually belongs. 
[0040] According to the above-described operation, the 
location registration of, for example, n-sets of the mobile 
stations present inside the mobile object is represented by 
the location registration performed by using the base 
station directed transmitting and receiving unit from the 
mobile object, and the degree of oppression on the switching 
control center side is reduced to 1/n in comparison with 
that of the conventional system. 

[0041] When the in-object mobile station leaves the 
internal space of the mobile object, the level of the 
downlink control channel from the caught mobile station 
directed transmitting and receiving unit is degraded, and 
the in-object mobile station (this is, needless to say, a 
general mobile station only different in name actually once 
it leaves the internal space of the mobile object) performs 
the location registration, catches the control channel from 
the base station nearby, and returns to the operation in the 
conventional cellular system. 

[0042] As described above, according to the present 
embodiment, the location registration from the plurality of 
mobile stations in the mobile object present in the mobile 
object can be represented by the location registration of 
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the base station directed transmitting and receiving unit 
provided on the mobile object by handling the internal space 
of the mobile object as the imaginary service area, and the 
mobile communication system of the cellular system can be 
obtained in which the number of the location registration 
times is sufficiently reduced. As understood in the above- 
described explanation, the in-object mobile station may have 
the same configuration as that of the mobile station used in 
a conventional mobile communication system of a cellular 
system, and a desired effect can be obtained by providing 
the above-described functions and means on the 
infrastructure side . 
[0043] 

[Examples] In order to deepen the understanding of the 
present invention, the examples are specifically described 
with reference to the drawings. 

[0044] Fig. 1 is a schematic representation of a mobile 
communication system of a cellular system according to the 
present embodiment. As readily understood in Fig. 1, the 
mobile communication system of the cellular system of the 
present embodiment comprises a plurality of base stations 4- 
6, a switching control center 7 and an electric railcar 9 as 
a mobile object. The plurality of base stations 4-6 cover 
service areas 1-3, respectively. Further, in Fig. 1, 
reference numeral 8 denotes a moving path of the electric 



railcar 9, and reference numeral 10 denotes a station. In 
addition, in Fig. 1, reference numeral 19 denotes a general 
mobile station. 

[0045] Fig. 2 shows the configuration of the electric 
railcar 9, and a condition of an internal space thereof. As 
understood in Fig. 2, the electric railcar 9 comprises a 
base station directed antenna 21 directed to the base 
station, a base station directed transmitting and receiving 
unit 23, a mobile station directed transmitting and 
receiving unit 24, and a mobile station directed antenna 22 
directed to the mobile station inside the electric railcar. 
In the internal space of the electric railcar, mobile 
stations 27-29 in the mobile object carried by passengers on 
board the electric railcar 9 are present. 
[0046] Fig. 3 shows the change in the intensity of the 
electric field when the electric railcar 9 moves on the 
moving path 8. Reference numeral 31 denotes the intensity 
of the electric field by the service area 1, reference 
numeral 32 denotes the intensity of the electric field by 
the service area 2, and reference numeral 33 denotes the 
intensity of the electric field by the service area 3. 
Reference numeral 34 denotes the intensity of the electric 
field inside the electric railcar 9 as an imaginary service 
area. Reference numeral 35 denotes the reception level 
judged to be the degradation of the reception level when the 



control channel is received by the mobile station. 

[0047] Fig. 4 is a block diagram showing the configuration 
of the base station directed transmitting and receiving unit 
23 and the mobile station directed transmitting and 
receiving unit 24 provided in the electric railcar 9. As 
understood in Fig. 4, the base station directed transmitting 
and receiving unit 23 is provided with a base station 
directed transmitting and receiving part 41 and a base 
station directed control part 42, and the mobile station 
directed transmitting and receiving unit 24 is provided with 
a mobile station directed transmitting and receiving part 44 
and a mobile station directed control part 43. The base 
station directed transmitting and receiving part 41 performs 
the transmission and reception to/from the base station via 
.the base station directed antenna 21, and the content of the 
transmission and reception or the like is controlled by the 
base station directed control part 42. The base station 
directed control part 42 performs the location registration 
as the imaginary mobile station via the base station 
directed transmitting and receiving part 41 and the base 
station directed antenna 21, and transmits the in-object 
mobile station information of the in-object mobile station 
received from the mobile station directed control part 43 to 
the base station corresponding thereto. The base station 
directed control part 42 receives the system parameters 
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which are transmitted from the switching control center 7 
and matched with the actual service areas 1-3 from the base 
station nearby via the base station directed transmitting 
and receiving unit 41. The mobile station directed 
transmitting and receiving part 44 performs the 
transmission/reception to/from the in-object mobile station 
via the mobile station directed antenna 22, and the content 
of the transmission and reception or the like is controlled 
by the mobile station directed control part 43. The mobile 
station directed control part 43 has protocols similar to 
the protocols of the base stations 4-6, transmits the 
downlink control channel to the in-object mobile station via 
the mobile station directed transmitting and receiving part 
44 using the parameters, and transmits the in-object mobile 
station information received from the in-object mobile 
station to the base station directed control part 42 via the 
transmitting and receiving part 44. 

[0048] Fig. 5 shows a mobile station location registration 
memory provided in the switching control center, and 
constitutes the mobile station location registration memory 
storing the imaginary mobile station location registration 
information, the in-object mobile station location 
registration information, and the location registration 
information on the general mobile station. The mobile 
station location registration memory comprises a memory area 
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58 for storing the imaginary mobile station location 
registration information as the imaginary mobile station of 
the electric railcar 9 and a memory area 59 for storing the 
location registration information on the general mobile 
station and the in-object mobile station location 
registration information. The memory area 58 comprises a 
data area 51 for storing the service area number indicating 
the service area to which the electric railcar 9 actually 
belongs as the imaginary mobile station, a data area 52 for 
storing the mobile object information which is the 
information in that a subscriber has the correct system 
including the telephone number and the model number, and a 
data area 53 for storing the imaginary service area number 
indicating the imaginary service area set in the internal 
space of the electric railcar 9. The memory area 59 
comprises a data area 54 or 56 for storing the service area 
number indicating the service area to which the mobile 
station or the in-object mobile station belongs, and a data 
area 55 or 57 for storing the mobile station information or 
the in-object mobile station information which is the 
information for judging that the subscriber has the correct 
system including the telephone number and the model number 
of the mobile station or the in-object mobile station. 
[0049] The location registration in the mobile 
communication system of the cellular system according to the 
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present embodiment having this configuration will be 
desc/ibed below with reference to the above-described Figs. 
1 to 5. For the convenience of the explanation, the 
electric railcar 9 is assumed to be located at the right of 
the drawing to the station 10 in Fig. 1 in the initial 
condition, and move from the right to the left though the 
positional relationship in Fig. 1 is slightly different. 
The in-object mobile station 27 is assumed to be carried by 
a user getting on board the electric railcar 9 at the 
station 10, and referred to as the in-object mobile station 
27 before it does not belong to the imaginary service area 
any more after it has belonged to the imaginary service area, 
while it is referred to as the mobile station 27 otherwise. 
[0050] The user of the mobile station 27 gets on the 
electric railcar 9 at the station 10 in the service area 3, 
and leaves for the service area 1. As a matter of course, 
the mobile station 27 carried by the user is present in the 
service area 3 in the initial condition, and catches the 
control channel 15 from the base station 6, and the 
switching control center 7 stores that it is present in the 
service area 3. When the user reaches a point 17 after he 
gets on the electric railcar 9 at the station 10, the mobile 
station 27 seeks a control channel which can receive the 
maximum level as the reception level of the control channel 
15 received from the base station 6 is degraded. Here, in 
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the internal space of the electric railcar 9, the mobile 
station directed transmitting and receiving unit 24 provided 
on the electric railcar 9 gives the area information on the 
imaginary service area from the downlink control channel 25 
to the inside of the electric railcar, the mobile station 27 
catches the downlink control channel 25 which is the control 
channel on the maximum level out of the receivable control 
channels, and performs the location registration by 
regarding the mobile station directed transmitting and 
receiving unit 24 as the imaginary base station. 
[0051] The relationship between the intensity of the 
received electric field and the location of the mobile 
station 27 will be described below from the different 
viewpoint by using Figs. 1 and 3. The mobile station 27 
entering the internal space of the electric railcar 9 at a 
point 36 catches the control channel 15. When the electric 
railcar 9 moves to a point 37, the level of the control 
channel 15 is degraded to the degradation reference level 35 
which is the level of the location registration. Since the 
reception level of the control channel 13 from the base 
station 5 is the first level 39 while the reception level of 
the downlink control channel 25 from the mobile station 
directed transmitting and receiving unit 24 is the second 
level 38, the mobile station 27 performs the location 
registration to the mobile station directed transmitting and 



receiving unit 24. Subsequently, the downlink control 
channel 25 in the electric railcar 9 can constantly perform 
the reception on the second level 38 even when the electric 
railcar 9 moves along the moving path 8, the in-object 
mobile station 27 does not perform the location registration 
even when the electric railcar 9 reaches the point 18 at the 
boundary of the next service area. Other mobile stations 28 
and 29 in the mobile object do not perform the location 
registration if the location registration is once performed 
to the mobile station directed transmitting and receiving 
unit 24 similar to the in-object mobile station 27. 
[0052] Next, the operation of the mobile station 27 when 
the user carrying the mobile station 27 gets off the 
electric railcar 9 at a station (not shown in the figure) in 
the service area 1 will be described. 

[0053] When the in-object mobile station 27 leaves outside 
the space in the electric railcar 9 at the^station in the 
service area 1, the reception level of the downlink control 
channel from the mobile station directed transmitting and 
receiving unit 24 is degraded to the degradation reference 
level 35, and the control channel 11 receivable at the 
maximum level is caught, and the location registration is 
performed for the service area 1. 

[0054] As described above, the in-object mobile station 27 
performs the location registration once to the internal 
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space of the electric railcar 9 as the imaginary service 
area while it is present in the internal space of the 
electric railcar 9, and the location registration need not 
be performed before the user of the in-object mobile station 
27 gets off the electric railcar 9. In addition, the 
location registration is continuously performed when the 
user carrying the mobile station 27 gets on or gets off the 
electric railcar, and the communication service is not 
disrupted. 

[0055] Next, the operation of the electric railcar 9 in 
this system will be described. The switching control center 
7 transmits the system parameters matched with the actual 
service areas 1-3 to the electric railcar 9 through a call 
channel via a base station nearby. For example, in the 
condition shown in Fig. 1, the switching control center 7 
transmits the system parameters matched with the service 
areas 1-3 to the electric railcar 9 through the call channel 
14 via the base station 5. The mobile station directed 
control part 43 provided on the electric railcar 9 has the 
protocols equal to the protocols of the base stations 4-6, 
the system parameters of the service area to which the 
electric railcar 9 belongs as the imaginary mobile station 
are given to the mobile stations 27-29 in the mobile object 
by the control channel 25 by using these parameters, and the 
in-object mobile station information of the location- 
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registered in-object mobile station is generated, and 
delivered to the base station directed control part 42. The 
base station directed control part 42 once accumulates the 
in-object mobile station information received from the 
mobile station directed control part 43, and transmits it to 
the switching control center 7 through the call channel 14 
at the predetermined timing via the base station 5 nearby. 
In the above-described operation, all the in-object mobile 
station information of the in-object mobile station present 
in the internal space of the electric railcar 9 is stored in 
the switching control center 7. Since the base station 
directed transmitting and receiving unit 23 provided on the 
electric railcar 9 can be regarded to have the telephone 
number or the like, and the similar functions to those of 
the mobile station, the explanation as the imaginary mobile 
station 23 will be continued. When the electric railcar 9 
reaches a point 17 and a point 18 after leaving the station 
10, the imaginary mobile station 23 catches the control 
channels 13 and 11, respectively, and location-registered as 
the station belonging to the service area 2 and the service 
area 1. 

[0056] Next, the data stored in the mobile station location 
registration memory provided on the switching control center 
7 will be described. The information on the location of the 
general mobile station 19 shown in Fig. 1 is stored in a 



memory area 59. Since the mobile station 19 is present in 
the service area 2, the numeral 2 which is the service area 
number is stored in the data area 54, and the mobile station 
information on the mobile station 19 is stored in the data 
area 55. The location information of the imaginary mobile 
station 23 provided on the electric railcar 9 is stored in 
the memory area 58 as' the imaginary mobile station location 
registration information. Since the imaginary mobile 
station 23 is present in the service area 2, the numeral 2 
which is the service area number is stored in the data area 
51, and the mobile object information which is the mobile 
station information of the imaginary mobile station 23 is 
stored in the data area 52. In addition, the number A 
indicating the imaginary service area allotted to the 
internal space of the electric railcar 9 is stored in the 
data area 53. The service area number stored in the data 
area 51 is updated in a similar manner to the general mobile 
station when the service area to which the imaginary mobile 
station 23 belongs is changed as the imaginary mobile 
station 23 moves. The location information of the in-object 
mobile station 27 is stored in the memory area 59 as the in- 
object mobile station location registration information. 
Since the in-object mobile station 27 is present in the 
imaginary service area, the number A indicating the 
imaginary service area is stored in the data area 56, and 



the in-object mobile station information of the in-object 
mobile station 27 is stored in the data area 56. When the 
in-object mobile station 27 made reception, the switching 
control center 7 examines the mobile station location 
registration memory according to the information stored in 
each memory area, searches for the in-object mobile station 
information stored in the data area 57 from the memory area 
59, and reads out that the service area to which the in- 
object mobile station 27 is the imaginary service area 
indicated by the number A from the data area 56. Next, the 
switching control center 7 calls out that the imaginary 
service area is actually present in the service area 2 from 
the data areas 51 and 53 of the memory area 58. In such an 
operation, the switching control center 7 understands that 
the in-object mobile station 27 is moving in the actual 
service area 2, and instructs the reception by the in-object 
mobile station 27 and the transfer to the call channel 14 
after completing the call processing to the mobile station 
23 by the control channel 13. The in-object mobile station 
27 receives the instruction from the switching control 
center 7 via the mobile station directed transmitting and 
receiving unit 24, and starts the call by the call channel 
14. 

[0057] 

[Advantages] As described above, the effect of reducing the 



degree of oppression to 1/n in the mobile communication 
system of the cellular system in accordance with the present 
invention can be obtained by representing the location 
registration of, for example, n-sets of mobile stations 
(where, n is an integer not less than 2) in the waiting mode 
by the location registration of the base station directed 
transmitting and receiving unit provided on the mobile 
ob j ect . 

[0058] In addition, in accordance with the present 
invention, the mobile communication system of the cellular 
system which can enjoy the above-described effect 
consistently in an extensive service area group not by 
estimating the moving range of the mobile station in a 
conventional example, but by utilizing the actually 
generated location registration from the base station 
directed transmitting and receiving unit. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a schematic diagram of a mobile 
communication system of the cellular system according to the 
embodiment of the present invention. 

[Fig. 2] Fig. 2 shows a system configuration inside a 
mobile object. 

[Fig. 3] Fig. 3 shows the change in the intensity of the 
electric field on a moving path. 

[Fig. 4] Fig. 4 shows a configuration of a base station 
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directed transmitting and receiving unit and a mobile 

station directed transmitting and receiving unit. 

[Fig. 5] Fig. 5 shows a configuration of a mobile station 

location registration memory. 

[Reference Numerals] 

1: service area 

2: service area 

3: service area 

4: base station 

5: base station 

6: base station 

7 : switching control center 

8 : moving path 

9: electric railcar 

10: station 

11: control channel 

12: call channel 

13: control channel 

14: call channel 

15: control channel 

16: call channel 

17: point 

18: point 

19: mobile station 

21: base station directed antenna 
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22: mobile station directed antenna 

23: base station directed transmitting and receiving unit 
(imaginary mobile station) 

24: mobile station directed transmitting and receiving unit 

25: control channel 

26: call channel 

27: (in-object) mobile station 

28: (in-object) mobile station 

29: (in-object) mobile station 

31: intensity of electric field 

32: intensity of electric field 

33: intensity of electric field 

34: intensity of electric field 

35: reference level of degradation 

36: point 

37: point 

38: second level 

39: first level 

40: level 

41: base station directed transmitting and receiving unit 

42: base station directed control unit 

43: mobile station directed control unit 

44: mobile station directed transmitting and receiving unit 

51: data area 

52: data area 
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53: data area 
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